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Abstract 
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Claims 
[»#*]]• 

(A) iKU*-**-h«Hi 100 tt*£P(a 

(B) TEa(I)-e«**l«^>*>AjU*>lfc* 
X*-^AJ& 0.05-5 MSf5(b fifc#)fc%fctf(C) 

o.ooNo.8 s»gp(c ja»)«j:yft*««i»±tt* 

■J*— HMIBM 



(57) [Abstract] 

[Problems to be Solved by the Invention] 

objective of this invention is superior in retention of static 
prevention performance after the static prevention 
performance and dry heat treatment transparency , hue , 
formation heat resistance of molded article withoutdecreasing, 
furthermore offers antistatic property polycarbonate resin 
composition where transparency in (moist heat 
treatment )under high temperature *high humidity condition 
is satisfactory. 

[Means to Solve the Problems] 

(A ) polycarbonate resin lOOparts by weight (acomponent ), 
(B ) specific benzenesulfonic acid phosphonium salt 
0.05~5parts by weight (bcomponent ) and (C ) 
perfluoroalkylsulfonic acid metal salt 0.001~0.8parts by 
weight (ccomponent ) the antistatic property polycarbonate 
resin composition . which consists of 



[Claim(s)] 
[Claim 1] 

(A ) polycarbonate resin lOOparts by weight (acomponent ), 
benzenesulfonic acid phosphonium salt 0.05~5parts by weight 
which is displayed with (B )below-mentioned Formula (I ) 
(bcomponent ) and (C ) perfluoroalkylsulfonic acid metal salt 
0.001~0.8parts by weight (ccomponent ) antistatic property 
polycarbonate resin composition . whichconsists of 

[Chemical Formula 1 ] 



R 1 




SOa-P 



\ 



R 



•d) 



(St*, R' l±**B^ . ft*fi[ 1-35 <DT)\,*)\, 
ftXft 6-20 <0T7;i/*7U**fcli«*ft 
5-15 07 V— JUtt&pUR'IfekXIFK JUR 
ft 1-7 ®7JU*Jl/S. 6tm$& 6-20 <D75;U* 

fr&ttztemm®. 5~i5 ©7v-;u***i\ 

R 3 , R\ R 5 fi&tf R 6 I*, **l?tl1AiLLXfcm 

titmm i~24 0>r/u*;utt, mm®. 7-20 

©7^MrJU**fclitt** 6-15 OT7U-/U 

a ) 



(In Formula, R<sup>l</sup> shows aralkyl group of alkyl 
group , carbon number 6-20 of hydrogen atom , carbon 
number 1-35 or aryl group of carbon number 5-15, 
R<sup>2</sup> shows aralkyl group of alkyl group , carbon 
number 6-20 of the hydrogen atom , carbon number 1~7 or 
aryl group of carbon number 5-15. R<sup>3</sup>, 
R<sup>4</sup>, R<sup>5</sup> and R<sup>6</sup>, 
becoming independent respectively, show the aralkyl group of 
alkyl group , carbon number 7-20 of hydrogen atom , carbon 
number 1-24 or aryl group of carbon number 6-1 5. ) 
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UMMI2] 

Specification 

[0001] 

*-Jt«*-H»l!BttJa*l=H-r5. 



[0002] 

[&*<Dftffi] 

L*UM<&, #U*-#*-HU*l**liBI* 

[0003] 

?U>Xrtffi^rtS£aW*/<-flffi, 
[0004] 



[Claim 2] 

From antistatic property polycarbonate resin composition 
which is stated in Claim 1 head lamp lens . which is formed 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards antistatic property polycarbonate resin 
composition . 

Furthermore details transparency , hue , formation heat 
resistance of molded article aresuperior in retention of static 
prevention performance after static prevention performance 
and dry heat treatment without decreasing, furthermore 
decrease of transparency in (moist heat treatment ) under high 
temperature *high humidity condition greatly regards 
antistatic property polycarbonate resin composition which is 
improved. 

[0002] 

[Prior Art] 

polycarbonate resin has transparency , heat resistance , 
mechanical strength etc which is superior, but widely it isused 
for electricity , machine , automobile , medical application etc 
for reason. 

But, polycarbonate resin surface specific resistance is large, 
there is a or other problem which causes theoccurrence and 
malfunction of noise which is easy to do static charge static 
electricity in such as contact and friction, with electric shock 
to deposit and human body of dirt to surface of molded article 
discomfort , furthermore electronics product in. 

[0003] 

Especially, with long-term use dirt deposits with static 
electricity recentlyin element sequence head lamp lens 
interior surface of automotive application and resin window 
glass for the internally mounting transparent cover interior 
surface , vehicle , and it has become problem to impair 
transparency . 

In addition influence feels concern with temperature rise at 
time of the lamp light , retention of static prevention 
performance in high temperature *high humidity environment 
and preventing decreaseof transparency when guaranteeing 
safety when running not only a problem on external 
appearance even, have become large problem . 

[0004] 

Until recently, method of combining alkali metal salt of 
sulfonic acid as the method which prevents static charge of 
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tZ>J5fe(®fflW 62-230835 7Jl/*> 
3-64368 #»«)»*<ll***lTt^4. 



[0005] 

[«(H^«lftU«fc3tr*lll«] 
-h*l!B«fiR**««^*ci:(cft4 0 



[0006] 
[0007] 

Mitu ioo aasiJ(a (B)TEa(i)-ca* 

*l4^^-tf>X;U^>a7fvX7t%-^Att 0.05-5 

x;MoB*Htt o.ooi~o.8 msihc rt»)j:y 

[0008] 
lit 2] 
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polycarbonate resin . method which combines phosphonium 
salt of sulfonic acid (Japan Unexamined Patent Publication 
Showa 62-230835disclosure ), amine salt of the sulfonic acid 
and method (Japan Unexamined Patent Publication Hei 3- 
64368disclosure ) etc which combines phosphate ester are 
proposed. 

But, as for polycarbonate resin composition which is acquired 
with these method , static prevention performance of molded 
article disappears in early stage regarding heat test (dry heat 
treatment ) of long period ,there was a problem that in 
addition with moist heat treatment transparency is lost 
greatly . 

Therefore, regarding especially automobile head lamp lens 
application , from fact that it isused with condition under high 
temperature , high humidity , polycarbonate resin composition 
which is superior inabove-mentioned dry heat resistance , 
moist heat resistance was sought. 

[0005] 

[Problems to be Solved by the Invention] 

It is objective of this invention to be superior in retention of 
static prevention performance ,at same time to offer 
satisfactory antistatic property polycarbonate resin 
composition of transparency , hue , formation heat resistance , 
dry heat resistance , moist heat resistance . 

[0006] 

this inventor , trying to achieve above-mentioned objective , 
by factthat it adds specific perfluoroalkylsulfonic acid metal 
salt result of diligent research, in resin composition which 
consists of polycarbonate resin and benzenesulfonic acid 
phosphonium salt , with dry heat treatment investigatedfact 
that greatly you improve transparency with retention and the 
moist heat treatment of static prevention performance 
formation heat resistance without decreasing, completed this 
invention . 

[0007] 

[Means to Solve the Problems] 

According to namely, this invention , (A ) polycarbonate resin 
1 OOparts by weight (acomponent ), benzenesulfonic acid 
phosphonium salt 0.05~5parts by weight which is 
displayedwith (B ) below-mentioned Formula (I ) 
(bcomponent ) and (C ) perfluoroalkylsulfonic acid metal salt 
0.001~0.8parts by weight (ccomponent ) antistatic property 
polycarbonate resin composition which consists of is offered. 

[0008] 

[Chemical Formula 2] 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003176405A 



2003-6-24 



R 1 




R 

/ R 4 

R 6 



■(I) 



[0009] 

lti±,/WKp*/>>u7;uw--;u.4,4' - 
t:7xy-;k i,i-tfX(4-tKP*v?xx;i,)x$ 
>,2,2-ex(4-tKD+v7xr:;U)^D/^>(BIS» 
tf*7x/-;U A). 2,2-t^(4-tKD+V-3-^ 

i,i-tf^(4-tKP*v7xx.;u)-i-7 
xx;ux£>. i,i-ifx(4-tKP*2/7x-;u)*> 

>7Q/\^r-y-> s l,l-tfX(4-tKP*^>7x- 

;L/)-33,5-H , J^;uv^n^^-y->, 2 5 2-ex(4- 
tKn+v7x-;i/)^>^>, a, a' -fc?X(4-t 
KP*i>7x-JU)-m-v-fV^Ptf^>Hf>, 
a , a ' -eX(4-tKP*v7x-^)-p-$/-f V^P 

t°;u^>-tf>. i,i-fcfX(4-tKP*i/7x-;u)-4. 
-fv^nt°;i/v^p^++i->, e^(4-tKP+v 
7x-jU)7f+vK, ex(4-tKP^rv7x-;u)X 
;u7-f K, fcfx(4-tKn+v7x-;u)x;u7t>^rv 

h\ fcfX(4-tKP+v7xx;U)7,;U7t>>, tfX(4- 
tKP*v7x- ;u)^h>. tfX(4-tKP*v7x 
-;U)XX-r ;U.2,2-tfX(3,5-v^P : E-4-tKP* 

v7i-^p/^, exas-v^p^-tKp 

^tv7xx;U)X;UtNV. bfX(4-tKP+v-3-^ 

;U7xx;u)x;U7-fh\9,9-tfX(4-tKP^>7x 

xjup^Ul/fcitf 9 f 9-fcfX(4-tKP+S/-3- 
>^;U7xx;up;U^-b>*^!fb^o 

»*Li>xffi7xy-;n*. ex(4-tKP*v7 
xx;u)7;u*>-efeiJs 3&A^tex7xy-;u 

[0010] 

JH«U v?xx;i,*-7t-: 
h*fci±xffi7xy-;KDv/\P7t-N>/u^— h 

[0011] 



[0009] 

polycarbonate resin which is used as acomponent , reacting 
with interfacial polymerization method or the melt 
polymerization method or other method , can acquire bivalent 
phenol and carbonate precursor with this invention as the one 
example . 

As representative example of bivalent phenol which is used 
here, hydroquinone , resorcinol , 4, 4*-biphenoI , 1, 1- bis (4 
-hydroxyphenyl ) ethane , 2, 2- bis (4 -hydroxyphenyl ) 
propane (Abbreviation bisphenol A ), 2 and 2 -bis (4 -hydroxy 
-3- methylphenyl ) propane , 2, 2- bis (4 -hydroxyphenyl ) 
butane , 1, 1- bis (4 -hydroxyphenyl ) - 1 -phenylethane ,1,1- 
bis (4 -hydroxyphenyl ) cyclohexane , 1, 1- bis (4 
-hydroxyphenyl ) - 3, 3 and 5 -trimethylcyclohexane , 2, 2- bis 
(4 -hydroxyphenyl ) pentane , ;al and;al '-bis (4 
-hydroxyphenyl ) -m-diisopropyl benzene , the;al, ;al '-bis (4 
-hydroxyphenyl ) -p- diisopropyl benzene ,1,1- bis (4 
-hydroxyphenyl ) - 4 -isopropyl cyclohexane , bis (4 
-hydroxyphenyl ) oxide , bis (4 -hydroxyphenyl ) sulfide , bis 
(4 -hydroxyphenyl ) sulfoxide , bis (4 -hydroxyphenyl ) 
sulfone , bis (4 -hydroxyphenyl ) ketone , bis (4 
-hydroxyphenyl ) ester ,2,2- bis (3 and 5 -dibromo -4- 
hydroxyphenyl ) propane , bis (3 and 5 -dibromo -4- 
hydroxy phenyl ) sulfone , bis (4 -hydroxy -3- methylphenyl ) 
sulfide , 9, 9-bis (4 -hydroxyphenyl ) fluorene and 9 and9 -bis 
you can list (4 -hydroxy -3- methylphenyl ) fluorene etc. 



As for desirable bivalent phenol , with bis (4 
-hydroxyphenyl ) alkane , bisphenol A especially is desirable 
even among them. 

[0010] 

carbonyl halide , carbonate diester or haloformate etc is used 
as carbonate precursor , concretely can list di haloformate etc 
of phosgene , diphenyl carbonate or bivalent phenol . 



[0011] 

When above-mentioned bivalent phenol and carbonate 
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[0012] 
[0013] 

>-if>«a)/\ny>fc«Mb**36«fflt^6*i*. 

[0014] 

trt, *H 1 *««ffl£LTfla.tf7xy--;i,. 
p-tert-^;u^xy— ;u, P -^=;u7xy— ;i|(D 

[0015] 

5lSSSl±fi« 0-40 deg C, J5lSB#F B 1(i$fc» 
-5 ftlBK J5J£+<D P H tt9fR 10 a±lz«o© 



[0016] 

Byxx^jufcfi^U METilE 120-350 

degCT*£JS£l±£o 

«E*liaPSMlc« <b**. 133Pa 

££ftM(±att i~4 ftmaaE'Tffcs. 

[0017] 



precursor polycarbonate resin is producedwith interfacial 
polymerization method , it is possible to use antioxidant etc of 
according to need catalyst , end capping agent , bivalent 
phenol . 

In addition polycarbonate resin with branched polycarbonate 
resin which copolymerizes polyfunctional aromatic 
compound of trifunctional or greater and is good with 
polyester carbonate resin which copolymerizes Afunctional 
carboxylic acid of aromatic or aliphatic , in addition, is good 
even with blend whichmixes 2 kinds or more of 
polycarbonate resin which is acquired. 

[0012] 

Reaction, usually with reaction with bivalent phenol and 
phosgene , reactsunder existing of acid scavenger and organic 
solvent with interfacial polymerization method . 

It can use for example sodium hydroxide or potassium 
hydroxide. or other alkali metal hydroxide , pyridine etc as 
acid scavenger . 

[0013] 

It can use for example methylene chloride , chlorobenzene or 
other halogenated hydrocarbon as organic solvent . 

[0014] 

In addition, be able to use for example tertiary amine and 
quaternary ammonium salt or other catalyst because of the 
reaction promotion , it is desirable to use for example phenol , 
p- t- butylphenol , p- cumyl phenol or other end capping 
agent , as molecular weight regulator . 

[0015] 

As for reaction temperature as for usually 0-40 deg C, 
reaction time as for pH which isin midst of several minutes ~5 
hours , reacting it is desirable to maintain at usually 10 or 
more . 

[0016] 

With melt polymerization method reaction, usually with 
transesteri fixation of bivalent phenol and the carbonate 
diester , mixes bivalent phenol and carbonate diester under 
existing of inert gas ,under vacuum reacts with usually 120 - 
350 deg C. 

As for degree of vacuum changing in stepwise , as for finally 
it removes phenols which it forms in 133 Pa or less in outside 
the system . 

reaction time is usually 1 - 4 hours extent . 
[0017] 

As carbonate diester , you can list for example diphenyl 
carbonate , dinaphthyl carbonate , bis (biphenyl ) carbonate , 
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xjl,)*— k 5?/WU*— *— k vi 
[0018] 

±HM«.K 4 «7> 5 E=.^Att.7;u*U 
*B*7;u*v±«*K07;u=i*S/k 7^ 
*UM*7;u*U±«*B©*«W». Stt 

'tt* 7> 



x^Afcfctt.*T«fiHb** 
f^fbASu 7>*><tdft, **:Hb*»k 

*JHI4#i*"CttfflU-C* At^L, x««Bl±£ 
[0019] 

*— hfccfctf 2-xh4v*;U7^-;u^xx 
;U7xx;u*-7f-C^-h^cD<b^ti^*nK.4ci: 

[0020] 



[0021] 

lis ttjg^ag^acM)-? 10,000-100,000 A<# 
S L< > 12,00(M5,000 A« cfc l J » * L < , 
15,000-40,000 4<*&lCjf *L<. 21,000-30,000 

^^ittST^I^* *li«Hb^U> 100ml Id 
tKU*— 7t?*— h»» 0.7g * 20 deg C r»»L 

fc*a A^*«)fcit«iaE( ,p)***i=*f al 



dimethyl carbonate , diethyl carbonate and dibutyl carbonate 
etc, the diphenyl carbonate is desirable even among them. 



[0018] 

It can use polymerization catalyst in order to hasten 
polymerization rate as polymerization catalyst , the organic 
acid salt , zinc compound , borated compound , silicon 
compound , germanium compound , organotin compound , 
lead compound , antimony compound , manganese 
compound , titanium compound , zirconium compound or 
other of alkoxide , alkali metal or alkaline earth metal of 
hydroxide , alkali metal salt , alkaline earth metal salt , 
quaternary ammonium salt , alkali metal or alkaline earth 
metal of hydroxide , boron and aluminum of for example 
sodium hydroxide or potassium hydroxide or other alkali 
metal or alkaline earth metal catalyst which usually is used for 
esterification reaction and transesterification it can increase. 



It is good using catalyst with alone and, jointly using the two 
kinds or more , it is good using, 

[0019] 

In addition, in order to decrease endgroup of phenolic in 
polymerization reaction ,in post phase of polymerization 
reaction or after ending, for example 2- chlorophenyl phenyl 
carbonate , 2- methoxycarbonyl phenyl phenyl carbonate and 
2 -ethoxy carbonyl phenyl phenyl carbonate or other 
compound itis desirable to add. 

[0020] 

reaction system other than description above concerning 
details, being theforming book and Japanese Patent 
Publication etc reaction system which is known well can 
beadopted. 

[0021] 

As for molecular weight of polycarbonate resin in this 
invention , 10,000 - 100,000 isdesirable with viscosity 
average molecular weight (M ), 12,000 - 45,000 is more 
desirable, 15,000- 40,000 furthermore is desirable, 21,000 - 
30,000 especially isdesirable. 

As for polycarbonate resin which possesses this viscosity 
average molecular weight , sufficient strength is acquired, 
inaddition, also melt flowability when forming being 
satisfactory, molding strain does not occur and is desirable. 

This viscosity average molecular weight inserting specific 
viscosity (;et <sub>sp</sub> ) which was sought from 
solution which melts polycarbonate resin 0.7g in methylene 
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Tl sp/c=[ 7? ]+0.45 x [ r7 ] 2 c({I L[ r? ](i*SISJteJf ) 



[^]=1.23x lO^M 083 

c=0.7 

[0022] 

[0023] 

<D7)l*r)l&. vzM$SL 6-20 0)T^)l^)^&^ 

tz\mm^L 5-i5 cDTg-^s^-f o 

[0024] 

j*»S& 1-35 <D7)l*)l&tLTlt.mm*tz 

• ^;uS> x^us, ^pejui, -f v 

S v 2-x^^^^;uS, ^*v;uS, ^zfTfr 
A, 2-xfii,/s^yji,S s y- ;u 

[0025] 

ft*£t 6-20 <D7^U*;u*iLT«\ 

2,6-v^-v-vU-^^;U-4-^;U^<>v;U 

;u^u*i3J:tf 2^x-;u-fv^at°;uSll 

[0026] 

gt*& 5-15 (7)7U-;U»tLT(±^x^;U 
[0027] 

R 1 irLTIi, Zftb<D+-eKMfc i~35 (D7;U* 

;u**<ff£LC mm^5-20O7;u+;u»^cfc 

L J»*L<. 10-15 <D7)l*)l&tf£Z>\Z 
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chloride 100ml with 20 deg C in next formula , issomething 
which it sought. 

;et <sub>sp</sub>/c= [;et] + 0.45 X [;et] <sup>2</sup>c 
(However as for [;et] intrinsic viscosity ) 

[;et] = 1.23 X 10<sup>-4</sup>M<sup>0.83</sup> 

c=0.7 

[0022] 

benzenesulfonic acid phosphonium salt which is shown with 
aforementioned Formula (I ) as bcomponent of this invention , 
is used as antistatic agent . 

[0023] 

aralkyl group of alkyl group , carbon number 6-20 of 
hydrogen atom , carbon number 1-35 or aryl group of carbon 
number 5-15 is shownin aforementioned Formula (I ), as 
R<sup>K/sup>. 

Here, aralkyl group and aryl group may include heteroatom . 

In addition, R<sup>K/sup> may be something where portion 
or all of hydrogen atom in structure are substituted with 
fluorine atom . 

[0024] 

As alkyl group of carbon number 1-35, it is possible to be a 
alkyl group of straight chain or branched . 

You can list for example methyl group , ethyl group , propyl 
group , isopropyl group , butyl group , isobutyl group , pentyl 
group , 2- ethyl butyl group , hexyl group , heptyl group , 
octyl group , 2- ethylhexyl group , nonyl group , decyl group , 
dodecyl group , tetradecyl group , octadecyl group , eicosyl 
group etc. 

[0025] 

As aralkyl group of carbon number 6-20, you can list benzyl 
group , 2, 6-di-tertiary-butyl -4- methylbenzyl group , 
phenethyl group , phenylpropyl group , naphthyl methyl 
group and 2 -phenyl isopropyl group etc. 



[0026] 

As aryl group of carbon number 5-15, you can list phenyl 
group , tolyl group , naphthyl group and pyridinyl group etc. 



[0027] ' 

As R<sup>K/sup>, alkyl group of carbon number 1-35 is 
desirable among these, the alkyl group of carbon number 
5-20 is more desirable, alkyl group of carbon number 10-15 
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ft{=. 7KU*-»K*-H»IBi:fl!>ffl»tt. ti$m 
[0028] 

mesca)*. r 2 itfcmm+s mm® i~7 07 
>\,*)\s&s mm® 6~2o 075 ju*^***:!* 

; 5-15 0)T<)-)l&$:7F?. 



Ttf7t/*«?-T*1I*S;|lfcti©-Cfco-C*iJ: 
[0029] 

ftXft i~7 (D7;u+;u*tLTii, 

tta.ii. x*;u*. ?ne;u», <fv 

[0030] 

ftXft 6-20 <D75^*;U»tLTI*» *>5?fl. 
S, 2,6-2/*— ! s^)—1!=f-)\,4-* : ?)\,'*.l/ : s)\, 

;u*f;u£fcJ:t/ 2-7x^.;i/'Tv^Pt 0 ;u*i| 

[0031] 

5~i5 ro7'J-;u«tLri±,7x^;u 

[0032] 

R 2 tLTIi. C4l&fl>+"C**JllT*fcttft* 
ft 1-7 a>TJU*jUft£ttf $L<. **W*4<1* 

[0033] 

UNESCO)*. R\ R\ R 5 fc«fctf R 6 1*, 

aaLT**^?- , mm® 1-24 a>7;u*;u 

£, mm® 7-20 a>77;U*;U**f=l*K*» 

6~i5 07U-;ua^^-To 



[0034] 

mm® 1-24 ©7;u*;i/*tLTi4.E«*fc 



furthermore is desirable. 

Especially, dodecyl group is desirable from viewpoint of 
molecule dispersibility in the compatibility , resin of 
polycarbonate resin . 

[0028] 

In aforementioned Formula (I ), R<sup>2</sup> shows 
aralkyl group of alkyl group , carbon number 6-20 of 
hydrogen atom , carbon number 1-7 or aryl group of carbon 
number 5-15. 

Here, aralkyl group and aryl group may include heteroatom . 



In addition, R<sup>2</sup> may be something where portion 
or all of hydrogen atom in structure are substituted with 
fluorine atom . 

[0029] 

As alkyl group of carbon number 1-7, it is possible to be a 
alkyl group of straight chain or branched . 

You can list for example methyl group , ethyl group , propyl 
group , isopropyl group , butyl group , isobutyl group , pentyl 
group , 2- ethyl butyl group ; hexyl group and heptyl group 
etc. 

[0030] 

As aralkyl group of carbon number 6-20, you can list benzyl 
group , 2, 6-di-tertiary-buty] -4- methylbenzyl group , 
phenethyl group , phenylpropyl group , naphthyl methyl 
group and 2 -phenyl isopropyl group etc. 



[0031] 

As aryl group of carbon number 5-15, you can list phenyl 
group , tolyl group , naphthyl group and pyridinyl group etc. 

[0032] 

As R<sup>2</sup>, hydrogen atom or alkyl group of carbon 
number 1-7 is desirable amongthese, hydrogen atom 
especially is desirable. 

[0033] 

In aforementioned Formula (I ), R<sup>3</sup>, 
R<sup>4</sup>, R<sup>5</sup> and R<sup>6</sup>, 
becomingindependent respectively, show aralkyl group of 
alkyl group , carbon number 7-20 of hydrogen atom , carbon 
number 1-24 or aryl group of carbon number 6-15. 

[0034] 

As alkyl group of carbon number 1-24, it is possible to be a 
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m?Ms *^u», x^;Hs ^Qt°;u». 
;ug, ^>^;uS> ^^;utt. ^v;uS, ^ 

>f>iH, KfyJH, KUxv^S, ^rh^x 
[0035] 

0tm®L 7-20 <D77)l*)l,&tLX\ts 'OvJU 
2,6-v-tert-^^;U-4-^^;U^>v;US, 7x 

[0036] 

6-15 (DTU-;U*<tLT{±, 77x-;U 

[0037] 

R\ R\ R 5 fccfctfR 6 ±:LTI±. Zti&fl)*'*?** 
ft 2-18 0)7^U*A<»*L<,«*» 3-12 

[0038] 

tf'J*-#*-MIHIB ioo IMCSLt 
0.05-5 MSSk » *L<ii 0.1-4 MSB, cty» 
*L<I* 0.5-3 »*WO)iSHTfttffl**L*o 

0.05 a*»**-C(4ft»«:W*|»±ajR4<» 
[0039] 

[0040] 

^^4fftG)flf*l»±»li:Lrii . 
>7ju*>®y^ A, ^>-tf>x;u7ts>^h 
y^A, ^>iz>x;u*>g£*y^A, *>-tr> 
x;u*>i£*A/v^A, ^>*tf>x;b7t-x>^v 
y*v^A, *>Hf>x;u*>&/*y^A, m 
H£i£xx^Mt£!fek y^WK 



alky! group of straight chain or branched . 

You can list for example methyl group , ethyl group , propyl 
group , butyl group , pentyl group , heptyl group , hexyl 
group , heptyl group , octyl group , nonyl group , decyl 
group , undecyl group , dodecyl group , tridecyl group , 
tetradecyl group , pentadecyl group and hexadecyl group etc. 



[0035] 

As aralkyl group of carbon number 7-20, you can list ben2yl 
group , 2, 6-di-t-butyl -4- methylben2yl group , phenethyl 
group , phenylpropyl group , naphthyl methyl group and 2 
-phenyl isopropyl group etc. 

[0036] 

As aryl group of carbon number 6-15, you can list phenyl 
group , tolyl group and naphthyl group etc. 

[0037] 

As R<sup>3</sup>, R<sup>4</sup>, R<sup>5</sup> and 
R<sup>6</sup>, alkyl group of carbon number 2-18 is 
desirable amongthese, alkyl group of carbon number 3-12 is 
more desirable, butyl group and the octyl group especially are 
desirable. 

[0038] 

This benzenesulfonic acid phosphonium salt is used in range 
of 0.05 - 5 parts by weight , preferably 0.1 -4 parts by 
weight , more preferably 0.5-3 parts by weight vis-a-vis 
polycarbonate resin 1 OOparts by weight . 

0.05 Under parts by weight satisfactory antistatic effect is not 
acquired, when it exceeds 5 parts by weight , forming, 
mechanical property of polycarbonate resin molded article 
which is acquired beinginferior, because also transparency 
and external appearance decrease, is notdesirable. 

[0039] 

Furthermore, jointly using antistatic agent other than 
aforementioned benzenesulfonic acid phosphonium salt , you 
can use for antistatic property polycarbonate resin 
composition of this invention . 

[0040] 

As this other antistatic agent , you can list for example 
benzenesulfonic acid lithium , sodium benzenesulfonate , 
benzenesulfonic acid potassium , benzenesulfonic acid 
calcium , benzenesulfonic acid magnesium , benzenesulfonic 
acid barium , aliphatic ester compound , carbon , graphite , 
metal powder etc. 
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U^o 

[0041] 

(i. »*L<li«*Jk M2,*U»*L<l4ft* 

& 2-10 <D7;i/*jutt<o£TO>**KiT-A<>y 
i=Mteftfc7;u*;u»££WU t;u 

-CfcoTtSC fcHtLTIi'J*^ A, ^MJ^ 
A v rt'JOA, V^S/^A, *A,S/^A*?A<* 

*>A % A-^U^P^^XJUTfOSt^h'J^ 

A, /M;u*p^*>x;u*>H*u^A, 
/{-^ufrp^^^UTfC/B^HJ^Afcif 

»-eao|ft»jEttic«ti«fc*/<-7;u3l-p^ 

[0042] 

*J8W(cJ3(+*/<— "7;u*p7^*^xju*> 

#LT 0.001-0.8 BfiplJA<#£L<* 0.01-0.5 » 
So$A<<fcy#*L<, 0.02-0.3 Mtttfttlcff 

o.ooi MMi*y*d>fti*»*ii*«ffi±ttfe 

[0043] 

K-efcy, »»»fijt^tt<tfij6iij:y»»L 
»j»fii6iCcfcy^jaiLfciij*ijBa)*i= 

felc«fc4fefi«<b^»^*«T«:^A<iecy^ 



2003-6-24 

As for amount used of this antistatic agent ,0.01 - 5 parts by 
weight are desirable vis-a-vis polycarbonate resin lOOparts by 
weight . 

[0041] 

Regarding to this invention, perfluoroalkylsulfonic acid metal 
salt is used as ccomponent . 

This perfluoroalkylsulfonic acid metal salt contains alky I 
group where all hydrogen atom of alkyl group of the 
preferably carbon number 1-12, more preferably carbon 
number 2~10 is substituted to fluorine atom , structure of 
alkyl group with the straight chain structure and is good with 
branched structure , can list lithium , sodium , potassium , 
magnesium , calcium etc as metal . 

You can list potassium perfluorobutane sulfonate , perfluoro 
butane sodium sulfonate , perfluorooctane potassium 
sulfonate , perfluorooctane sodium sulfonate etc concretely, 
production and purification is easy even amongthese and and 
because it is superior in thermal stability , it can use the 
potassium perfluorobutane sulfonate desirably. 

alone or two or more kinds mixing, it is possible to use these 
perfluoroalkylsulfonic acid metal salt . 

[0042] 

As for amount used of perfluoroalkylsulfonic acid metal salt 
in this invention , 0.001 - 0.8 parts by weight aredesirable 
vis-a-vis polycarbonate resin , 0.01 - 0.5 parts by weight are 
more desirable,0.02 - 0.3 parts by weight especially are 
desirable. 

0.001 When it is little in comparison with parts by weight , 
whenimprovement of static prevention performance not to be 
a fully , you use more than 0.8 parts by weight , static 
prevention performance of molded article improves, but 
transparency decreases. 

[0043] 

Usually with unstable substance , it is easy to disassemble 
benzenesulfonic acid phosphonium salt which iscombined as 
antistatic agent , with this invention with thermal 
decomposition reaction and oxidation reaction . 

Furthermore, when, because substance which causes colored 
matter and the polycarbonate resin and side reaction exists, 
heating and melting doing, it forms in by-product which is 
formed with hydrolysis reaction , thermal history occurs in 
molded article , the color degradation and molecular weight 
decrease etc are easy to happen with color change of the 
molded article . 
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[0044] 

HttttiBi*l= P K(i£©ffi§t£&©&&©tt&) 
*»o»^ftiMtft^*^#*6*i**<, *© 
+-e*»*Ll* pK ©f5HI4 4-7, 1#lz»*L< 
It 4.5-5.5 -trfeSo 

raa-efcyja»B*ic»*i»±«i©»jBA<iB 

jBtt**<«y?lf*l»±ttlfelc«ti.7 KIT© 

fey, w«»jh»©^;u*>ii»^*y*-* 

l+HC #mJK*4fc*>ff*U*. 



[0045] 

*tt»iri4, I3»te£**l*tt<b*ft©*-e 



±«E»tt<b*«!l4, tKU*— h«» 100 

mwio^l-c o.ooos-i m«,»*l<i4 
o.ooi~o.5 mmu. «fcy#f*L< I* o.oo5~o.2 ma 

[0046] - 

frfr4u>*ttssfflfcLxi4. ay>n, u > 



Especially, when it becomes basic atmosphere , because 
nucleophilic reaction to sulfonic acid group it is likely to 
happen, it is thought that disassembly of antistatic agent 
happens easily. 

To decrease this disassembly as much as possible, acid is 
addedto resin composition , method which adjusts acidity is 
good. 

[0044] 

You can think various acidic compound which has pK 
(logarithm of inverse of dissociation constant of acid ) in 
weak acidity region as the acidity regulator which is used with 
this objective , but even among those range of thedesirable pK 
4 - 7, is particularly preferably 4.5-5.5. 

As for those of 4 or more acidity of resin composition too 
strong not to be ismoderate and difficult to happen, 
furthermore dissociated of antistatic agent with surface of 
molded article many and and in static prevention performance 
when forming disassembly of antistatic agent becomes is 
superior, as for those of 7 or less acidity of resin composition 
being weak not passing moderate, sulfonic acid group of 
antistatic agent and carbonate bond of polycarbonate resin are 
difficult to receive nucleophilic attack , Because it becomes 
difficult to disassemble, it is desirable. 

[0045] 

Concretely, carboxylic acid compound and anhydride 
carboxylic acid compound are desirably used even in the 
acidic compound which shows weak acidity . 

As for this carboxylic acid compound and anhydride 
carboxylic acid compound , in control of above-mentioned 
nucleophilic hydrolysis reaction not only working, in order to 
be thought disassembly by-product of antistatic agent 
benzenesulfonic acid derivative and ester , structure is formed 
and also the possibility which is stabilized is thought, is 
thought that there is also aneffect which controls disassembly 
of polycarbonate with further side reaction . 

Above-mentioned acidic compound is used in range of 0.0005 
- 1 part by weight , preferably 0.001~0.5parts by weight , 
more preferably 0.005-0.2 parts by weight vis-a-vis 
polycarbonate resin lOOparts by weight . 

[0046] 

In antistatic property polycarbonate resin composition of this 
invention , in order to prevent deterioration ofdecrease and 
hue of molecular weight at time of formation, the phosphorus 
type heat stabilizer and hindered phenol type stabilizer can be 
used. 

As this phosphorus type heat stabilizer , you can list 
phosphorous acid , phosphoric acid , phosphinic acid , 
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[0047] 

U-ri/^X^r-f k MJ3j-$*;u*;*7T-f k 

x;i,7t>X77"f k v^^U^E/^xx^x? 
r-f k v-fv^Dtf^y^xnyi/Thx^r-f k 

^xx^x^T'T k ^V^^Uv^xx;^ 
X^T'fk KUX(2 J 4-v-tert-^^;U7x-;U)7tx 
X^y^h.exC^-v-tert-^^^^-^^U^x 

-;u)^>^xuxui — ;uv*x:7Wk 2,2-^ 

^U>eX(4,6-v-tert-^^;i/^x-;U)^*^^;U 

*x?Wk ex(y-;u7x-;u)^>^xij7.u 

h-;u VT^X^r-f k fc:X(2,4-v-tert-^;U7x 
[0048] 

hU^U^X^x-k hUx^;U*X:7x-k 

HJ^JU^X^X— k h-'J^X-^T^X^X — 

k v^xx^^y^-vuv^-b-^x^x-h, 
v^;utvX7x-K, v7h^;u*X7x-k 
v^y?pe;u*x:7x--k 

[0049] 

J fh^+X(2,4-v-iso-^Pt°;U7xx;U).4 5 4 , .tf 
7xXU>V7txX5f^^h, ^h7*X(2,4-v-n-:? 
^;U7xX ;U)-4,4' L/>v*X*:k<k 
xh : 7^rX(2,4-v-tert-^^;U7x-;U)-4,4 , -e7 
xXU>v^X^-f k h5*X(2,4-v-tert-^ 
^;U7x-;U)-4,3^t^x-U>v^Xtv^--fh, 
J fh5^X(2,4-v-tert-^^;U7x-;L/)-3 J 3 , -e^ 
x-L/>V/hX^-f k xh7**(2,6-v-iso-:7 

□ t: jU7xx;u)-4,4' -t=7x- L^v/ftx*^ 

k ^fh^X^-v-n-^JU^x- ;U)-4,4' -fcf 
7i- U>V*X7tv^k J fh : 7^rX(2,6-v-tert- 

^^;u7x-;u)-4 s 4' -tf7x-u>v7fvX7^^--r 

J rh J 7+X(2 J 6-v-tert-^^;U7xx;L/H J 3' - 

tf7xxu>i;7txx*:>--<k -rh^x^-v 

-tert-^^^^x-^^'-tf^x-U^v^XTfx 
-*-<fk ifX(2,4-v-tert-^^;U7x-;U)-7xx 

;u-7x-;U7f>X7fv^-^h, 

[0050] 

^>tf>*x*>i^*;k ^>-if>7t>X7n> 
[0051] 



phosphonic acid and these ester etc. 
[0047] 

Concrete as phosphorus type stabilizer , triphenyl phosphite , 
tris (nonyl phenyl ) phosphite , tridecyl phosphite , trioctyl 
phosphite , tri octadecyl phosphite , di decyl mono phenyl 
phosphite , dioctyl mono phenyl phosphite , diisopropyl mono 
phenyl phosphite , mono butyl diphenyl phosphite , mono 
decyl diphenyl phosphite , mono octyl diphenyl phosphite , 
tris (2 and 4 -di-t-butyl phenyl ) phosphite , bis (2 and 6 
-di-t-butyl -4- methylphenyl ) pentaerythritol di phosphite , 2, 
2- methylene bis (4 and 6 -di-t-butyl phenyl ) octyl phosphite , 
bis (nonyl phenyl ) pentaerythritol di phosphite , bis (2 and 4 
-di-t-butyl phenyl ) pentaerythritol di phosphite , distearyl 
pentaerythritol di phosphite , 



[0048] 

tributyl phosphate , triethyl phosphate , trimethyl phosphate , 
triphenyl phosphate , biphenyl mono orthoxenyl phosphate , 
dibutyl phosphate , dioctyl phosphate , diisopropyl 
phosphate , 

[0049] 

tetrakis (2 and 4 -di-iso- propyl phenyl ) - 4 and 4 &apos; 
-biphenylene di phosphonite , tetrakis (2 and 4 -di-n- butyl 
phenyl ) - 4 and 4 &apos; -biphenylene di phosphonite , 
tetrakis (2 and 4 -di-t-butyl phenyl ) - 4 and 4 &apos; 
-biphenylene di phosphonite , tetrakis (2 and 4 -di-t-butyl 
phenyl ) -4 and 3 &apos; -biphenylene di phosphonite , 
tetrakis (2 and 4 -di-t-butyl phenyl ) - 3 and 3 &apos; 
-biphenylene di phosphonite , tetrakis (2 and 6 -di-iso- propyl 
phenyl ) - 4 and 4 &apos; -biphenylene di phosphonite , 
tetrakis (2 and 6 -di-n- butyl phenyl ) - 4 and 4&apos; 
-biphenylene di phosphonite , tetrakis (2 and 6 -di-t-butyl 
phenyl ) - 4 and 4 &apos; -biphenylene di phosphonite , 
tetrakis (2 and 6 -di-t-butyl phenyl ) - 4 and 3 &apos; 
-biphenylene di phosphonite , tetrakis (2 and 6 -di-t-butyl 
phenyl ) - 3 and 3 &apos; -biphenylene di phosphonite , bis (2 
and 4 -di-t-butyl phenyl )-phenyl -phenyl phosphonite , 

[0050] 

You can list dimethyl benzenephosphonate , diethyl 
benzenephosphonate , dipropyl benzenephosphonate etc. 

[0051] 
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J fh : 7 J FX(2,4-v-tert-^5 1 ;U^x- 
;U).4,4 t -fcf 37x-b>v*X*:Mhfc£tf tf X 
(2,4-v-tert-^^^7x-;i/)-^x-^-3?x-;L/7fs 

[0052] 

t>£W^x/-JU£££frJ£LTI±, #1 

K.[i^>^xgxuh— ;i/fh7*x[3-(3,5-v 

-tert-^;i/-4-tKD^rV7x-;U)^Pt 0 ^^— 

K 2,6-v-tert-^^>/U-p-^U7-;U. 4,4' 

1 J > if X -(6-tert- ? )\, -3 - > * ; U 7 x J - ) U s 

l,l,3-hUX(2-^^;U-4-tKP^ri>-5-tert-^;i/ 

yx-)l>)*$l> s ftvIfU>eX-[3-(3,5-v 

-tert-^;L/-4-tKn^v7x-^)^Ptf^-^- 

h]s 7h^^xv^3-(3,5-v-tert^;U-4-tKP 

-l,6-V-r;ueX[3-(3,5-v-tert-^^>fU-4-t:KP^r 

v7x-;U)^Pt°/t-t5K]. vxf/K[3,5-t f x 
(IJ-v^^x^^H-tKP^v^x^^]^^ 
;U]*X7t>*-K 3 5 3' ,3" ,5,5' ,5" -^*"tr 
-tert-:^;U-a,a' ,a" -(;^U>-2,4,6-M,K;U)h 
iJ_p.>7L/7-;U. ^*+M^u>if *[3-(3,5-v 
-tert-^^-4-tKP^V^x-;U)^Pt°7t-^- 
K l,3,5-hUX(3,5-V-tert-^>IU-4>tKP^rV^ 
> v 1 ,3,5- h U 7 v >-2,4,6( 1 H,3H,5H)- h U * 
> , 2,6- V -tert- 3? ;U -4-(4,6- 1: X ( * £ ^ ;U 

^-l^^-hUTv^-f^ysypxy-./u^^ 

[0053] 

100 SaSPCittLT 0.001-0.2 MSBtf 

[0054] 



[0055] 

1-20 (D-m&tzit&mTJ^—ji'tmmm* 

ft 10-30 (DlSftfl§tei§i:<Da5»xxir;u*fc 



tris (2 and 4 -di-t-butyl phenyl ) phosphite , tetrakis (2 and 4 
-di-t-butyl phenyl ) - 4 and 4 &apos; -biphenylene di 
phosphonite and bis (2 and 4 -di-t-butyl phenyl ) -phenyl 
-phenyl phosphonite isdesirable even among them. 

[0052] 

In addition, as hindered phenol type stabilizer , for example 
pentaerythritol tetrakis [3 - (3 and 5 -di-t-butyl -4- 
hydroxyphenyl ) propionate , 2, 6-di-t-butyl -p- cresol , 4, 
4*-butylidene bis - (6 -t- butyl -3- methyl phenol ,1,1,3- tris 
(2 -methyl -4- hydroxy -5-t- butyl phenyl ) methane , thio 
diethylene bis - [3 - (3 and 5 -di-t-butyl -4- hydroxyphenyl ) 
propionate ], octadecyl -3- (3 and 5 -di-t-butyl -4- 
hydroxyphenyl ) propionate , N, N*-hexane -1, 6-di yl bis [3 - 
(3 and 5 -di-t-butyl -4- hydroxyphenyl ) [puropionamido ] ], 
diethyl [[3 and 5 -bis (1 and 1 -dimethyl ethyl ) - 4 
-hydroxyphenyl ] methyl ] phosphonate , 3, 3*, 3*, 5, 5*, 
5*-hexa -t- butyl -a, a&apos; , a*- (methylene -2, 4, 6-triyl ) 
tri- p- cresol , hexamethylene bis [3 - (3 and 5 -di-t-butyl -4- 
hydroxyphenyl ) propionate ,1,3, 5-tris (3 and 5 -di-t-butyl 
-4- hydroxy benzyl ) - 1, 3 and 5 -triazine -2, 4, 6(1 H, 3H, 
5H ) -trione , 2, 6-di-t-butyl -4- you can list (4 and 6 -bis 
(octyl thio ) - 1, 3 and 5 -triazine -2- yl amino ) phenol etc. ]) ] 



[0053] 

Mixing one, two or more kinds , it is possible to use these 
heat stabilizer . 

As for amount used of this heat stabilizer , 0.001 - 0.2 parts by 
weight are desirablevis-a-vis said polycarbonate resin 
1 OOparts by weight . 

[0054] 

dispersion efficiency in resin of antistatic agent is improved in 
antistatic property polycarbonate resin composition of the this 
invention and can be used aliphatic ester compound with such 
as objective which makes the concentration distribution small 
and when forming migration behavior of antistatic agent to 
surface of molded article the objective , which improves 
furthermore objective which grants mold release property 
from die when forming. 

[0055] 

TRANSLATION STALLEDfatty acid ester number of carbon 
atoms l~20univalent or polyvalent alcohol number of carbon 
atoms 10~30saturated aliphatic acid partial ester full ester 
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»fc<D»#x*T^*fc(4£x*T;i/fcLT 
l4,;Vf7y>K*/?U-tz'Jh\ Xf7'J>Sv 
yu-b'J h\ XxTU^KhUyj-bUK, Xt7'J 

h\ K>$X'JX'J h— ;HEy*-f-7L/— k 
X'MUh-JUxhWxTU— k ^>4»xUXU 

h-iUxi^^uJ*— k ^aeu>y un- 

JU^yXx 7U-k *t7'JJUXt71/— k /< 
ji,5tF;U/<;U5-t— k :?*;i,Xt-7U— k *=5~ 
;u50u-k -fv^nifcf;i//<;u5x— k fcf?x 

x;Ut£:7x*-k VJl/t^^^^^fTU-hs 2- 
X*JU^*->JUXf"7U— h* *<*lf b*U ft 
fr-etu Xx7U>8*y?Uiz«Jh\ X-r7U> 
Hhuyy-bUK. *>$xijxuh-;uf-k7*T 

7U— h*<#*L<ffll*b*l£o 

frfr«BKBx;*x;u0ttfl!*(4* #U*-# 

*-h»ffi 100 MSPClttLT 0.001-0.5 M 
[0056] 

Mttlfilcttffl-r***. fcb^CftJIglftKxx 

+-ea>#tti±. fijsasj-tt* jfrBass^ 
G)»fTtta>taj«36^«fcya*L^. 

[0057] 

**&JtSMa>ttffiftl*. /-K'J*-#*-MH 

fli 100 MSBI^LT 0.001-0.5 fi*»36<»* 
[0058] 

**BBO)7K'J*-7t«*-MIHiBttja»lcl4, tt 

KD^rv-4-p£h^rV^>77xy>, 2-tKd*V 
vD+yKy;7iy>, 2-tKP*i>-4-*MrV 

-5-x;L/7fN+vK>77xy>, 2-tKa**>^h 
+v-5-x;u^vhU/WK : 7-rKU^h^>7^ 



As this univalent or polyvalent alcohol and partial ester or full 
ester of saturated aliphatic acid , stearic acid monoglyceride , 
stearic acid diglyceride , stearic acid triglyceride , stearic acid 
mono sorbitol , behenic acid monoglyceride , pentaerythritol 
mono stearate , pentaerythritol tetra stearate , pentaerythritol 
tetra pelargonate , propylene glycol mono stearate , stearyl 
stearate , palmityl palmitate , butyl stearate , methyl laurate , 
isopropyl palmitate , [bifenirubifene ]you can list -jp7 , 
sorbitan mono stearate , 2- ethylhexyl stearate , etc, can use 
stearic acid monoglyceride , stearic acid triglyceride , 
pentaerythritol tetra stearate desirably even among them. 



As for amount used of this fatty acid ester , 0.001 - 0.5 parts 
by weight are desirablevis-a-vis polycarbonate resin 1 OOparts 
by weight . 

[0056] 

When this aliphatic ester compound is used for polycarbonate 
resin , master which beforehanddisperses antistatic agent to 
uniform in aliphatic ester compound is drawn up, this 
iscombined to polycarbonate resin and method which forms is 
more desirable from viewpoint of migration behavior to 
uniformity , surface of molded article of dispersivity , 
concentration in resin of the antistatic agent . 

[0057] 

From mold release property from die at time of melt molding 
in order toimprove, mold release can be used to polycarbonate 
resin composition of this invention , with the extent which 
does not impair objective of this invention . 

As this mold release , you can list aforementioned fatty acid 
ester , polyorganosiloxane , paraffin wax , beeswax etc. 

As for amount used of this mold release , 0.001 - 0.5 parts by 
weight are desirablevis-a-vis polycarbonate resin 1 OOparts by 
weight . 

[0058] 

ultraviolet absorber can be used to polycarbonate resin 
composition of this invention . 

As for ultraviolet absorber compound , concretely, with 
benzophenone type , 2 and 4 -dihydroxy benzophenone , 2- 
hydroxy -4- methoxybenzophenone , 2- hydroxy -4- octoxy 
benzophenone , 2- hydroxy -4- benzyloxybenzophenone , 2- 
hydroxy -4- methoxy -5-sulfoxy benzophenone , 2- hydroxy 
-4- methoxy -5-sulfoxy tri hydride rate benzophenone , 2, 
2&apos; -dihydroxy -4- methoxybenzophenone , 2, 2&apos; , 
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x-/>, 2,2 f -vtKP4v-4-P<h*v^>77xy 
> s 2,2' ,4,4' -f-h7tKP+V^>7^xy>, 
2,2* -vtKP^v-4,4' -v/MrS/^y^xy 
2,2' -vt KP+v-4,4 f 

A7,;u^v^>i/^xy> s tfx(5-^>7>f ;u 

-4-tKP+v-2^h^v7x-;ix)^>, 2-tKP 
+i / 4-n-Kfv;i/t+v^>V^xy>, 2-tKP 

[0059] 

/<>yh , J7l/«;U^T*l*,2.(2-tKP^v-5-> 
^;U7xZ.;i/)K>^/hU77->IU,2.(2-tKP^rV 
.5-tert-7J-<7^;i/7x-;i/)/<>7hU7 , i/-;i/, 
2-(2-tKP+V-3,5-V^S;U7x-;L,px- J IU/< 

> !/ h 1 J 7 x /- ; U , 2-(2- 1 K P * v -3-tert- ^ ; U 
-5-^U7x-;i/)-5-^PP / <>7h , J77-^. 
2,2 , ->^b>tfX[4-(l J l,3,3--rh7^^^^ r ^ 
yU)-6-(2N-^>V r h l J77-;U-2--r;U) , 7xy- 
;U] , 2-(2-fc K P * v-3,5- v-tert-7? T JU^xXJU) 
^>7hU7^;Us2-(2-tKP^v-3,5-v-tert-^ 
^ ;UT7x - JU)-5-£ P P 1/ h 1 ) 7 7— , 2-(2- 
tKP^r v-3,5- v-tert-7^;U7x-;U)^> x /hU 
7 V- , 2-(2- 1 K P * v -5-tert-:^ x- 
;U)^> 7 HJ7 . 2-(2-fc K P ^ v-5-tert-^ 
5 1 >/U7x-;u)^>7h , J77-;u.2-(2-t:KP^rv 
-4-^^7K^v7xx;U)/<>7hU77-;U. 2,2' 

^b>ex(4-^s;u-6-^<>7h , J7v r — ;^x- 

JU), 2,2' -p-?x-U>L*X(l,3-^>y:f*trv 
>^>)^2-[2-tKP^rV-3-(3,4,5,6-xh7tK 
P^^^-fShV^UVS-^^^^x-^^^l/h 
»J77-;U7!)<^[f htls Ztltim&fo&Dlt 2 

~M^ilOOS»gPI^LT0.01^2«fia5Mf 
[0060] 
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4, 4&apos; -tetrahydroxy benzophenone , 2, 2&apos; 
-dihydroxy -4, 4&apos; -dimethoxy benzophenone , 2, 
2&apos; -dihydroxy -4, 4&apos; -dimethoxy -5-sodium 
sulfoxy benzophenone , bis you canlist (5 -benzoyl -4- 
hydroxy -2- methoxyphenyl ) methane , 2- hydroxy -4- n- 
dodecyl oxy benzophenone , 2- hydroxy -4- methoxy 
-2&apos; -carboxy benzophenone etc. 



[0059] 

With benzotriazole type , 2 - (2 -hydroxy -5-methylphenyl ) 
benzotriazole , 2- (2 -hydroxy -5-t- octyl phenyl ) 
benzotriazole , 2- (2 -hydroxy -3, 5-dicumyl phenyl ) phenyl 
benzotriazole , 2- (2 -hydroxy -3- 1- butyl -5-methylphenyl ) - 
5 -chloro benzotriazole , 2, 2&apos; -methylene bis [4 - (l, l, 
3 and 3 -tetramethyl butyl ) - 6 - (2 N- benzotriazole -2- yl ) 
phenol ], 2- (2 -hydroxy -3, 5-di-t-butyl phenyl ) 
benzotriazole , 2- (2 -hydroxy -3, 5-di-t-butyl phenyl ) - 5 
-chloro benzotriazole , 2- (2 -hydroxy -3, 5-di- 1- amyl 
phenyl ) benzotriazole , 2- (2 -hydroxy -5-t- octyl phenyl ) 
benzotriazole , 2- (2 -hydroxy -5-t- butyl phenyl ) 
benzotriazole , 2- (2 -hydroxy -4- octoxy phenyl ) 
benzotriazole , 2, 2&apos; -methylene bis (4 -cumyl 
-6-benzotriazole phenyl ), 2 and 2 &apos; -p- phenylene bis (l 
and 3 -benzooxazine -4- on ), 2 - you can list [2 -hydroxy -3- 
(3, 4, 5 and 6 -tetrahydrophthalimide methyl ) - 5 
-methylphenyl ] benzotriazole , can use thesewith blend of 
alone or two kinds or more . 



As for amount used of this ultraviolet absorber ,0.01 - 2 parts 
by weight are desirable vis-a-vis polycarbonate resin 1 OOparts 
by weight . 

[0060] 

blueing agent can be used to polycarbonate resin molded 
article of this invention , in range whichdoes not impair 
objective of invention. 

blueing agent is effective in order to turn off yellowness of 
polycarbonate resin molded article . 

Especially in case of molded article which grants 
antiweathering agent , because the ultraviolet absorber of 
constant amount is used, there is a actuality where resin 
product iseasy to have yellowness with "Action and color of 
ultraviolet absorber ", in order to grant natural transparent 
sense to theespecially sheet or other molded article , use of 
blueing agent non- is normally effective. 
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[0061] 

U*— h8tBilC*fLT 0.05~3ppm *<S?* 
L<, 0.5~2.5ppm »*U*. 

[0062] 
[0063] 

-So 

[0064] 

A (D7KU*-^-hM8t^J. x Wp 
^Etfx^xy— ;i/ a tex^xy— )U A tco&m 

[0065] 

>tf>X;U*>&±HJ^A,2A5-HJ^Pa^ 

>-B>x;U7h>»*U^A, ex(2,6-v^p^E-4- 

{75;U7xz:;i/VJ>»*iJ't7.A,hfX(4-^5;U7x 

'J^A,eX(2,4,6-hU^P : E7xX.;U)iJ>S*«J 
eX(2 ) 4-v^P^i-il/) l J>i*'J r ) 

x-^ij>»*U^A, v7x-;ug>Shf-MJ^ 
[0066] 

ftftWlc/\ny><b*SJfeU>iixxT-;uail 

«IJIi,K'JX(2 5 4,6-h I J^P : E^xx;U)7nX7x 
— k h , M(2,4-v3fP^xx;U)7tNX^x— 



[0061] 

As for amount used of blueing agent in this invention , 0.05 - 
3 ppm aredesirable vis-a-vis polycarbonate resin ,0.5-2.5 
ppm are more desirable. 

When amount used is many, bluish of resin product becoming 
strong, thereare times when vision clarity decreases. 

[0062] 

You can list Macrolex violet B of Bayer Co. and triazole blue 
RLS etc of Sandoz Co. as representative example as blueing 
agent . 

[0063] 

flame retardant of quantity where objective of this invention 
is not impairedcan be used to polycarbonate resin composition 
of this invention . 

As flame retardant , you can list polycarbonate type flame 
retardant , organic salt flame retardant , aromatic phosphate 
ester-based flame retardant , or halogenated aromatic 
phosphate ester type flame retardant etc of halogenated 
bisphenol A, one kind or more can use those. 

[0064] 

Concretely polycarbonate type flame retardant of halogenated 
bisphenol A is polycarbonate type flame retardant , 
tetrabromobisphenol A of tetrabromobisphenol A and 
copolymerized polycarbonate type flame retardant etc of 
bisphenol A . 

[0065] 

Concretely organic salt flame retardant is diphenylsulfone -3, 
3&apos; -disulfonic acid dipotassium , diphenylsulfone -3- 
potassium sulfonate , 2, 4, 5-trichlorobenzene sodium 
sulfonate , 2, 4, 5-trichlorobenzene potassium sulfonate , bis 
(2 and 6 -dibromo -4- cumyl phenyl ) potassium phosphate , 
bis (4 -cumyl phenyl ) sodium phosphate , bis (p- toluene 
sulfone ) imide potassium , bis (biphenyl phosphoric acid ) 
imide potassium , bis (2, 4 and 6 -tribromophenyl ) potassium 
phosphate , bis (2 and 4 -dibromophenyl ) potassium 
phosphate , bis (4 -bromophenyl ) potassium phosphate , 
biphenyl potassium phosphate , biphenyl sodium phosphate , 
sodium lauryl sulfate or potassium , hexadecyl sodium sulfate 
or potassium etc. 



[0066] 

halogenated aromatic phosphate ester type flame retardant is 
concretely tris (2, 4 and 6 -tribromophenyl ) phosphate , tris 
(2 and 4 -dibromophenyl ) phosphate , tris (4 -bromophenyl ) 



Page 18 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003176405A 



2003-6-24 



MM(4-:?d^7x-;u)**:7x— Mre&£ 0 

[0067] 

«J^x-;b7nx7x-h, hUX(2,6-*v'J;U)*X 
?x-k x h5*X(2,6-*vU;U)U7;Uv>v 
*X:7x-K xh5*X(2,6-*vU;U)tKP*y 
Vv/tCOx— k t h7*X(2,6-*v'J;U)-4,4' - 
t^xy— ;Uv7txX^x-h, fh77i-ibU x ; 
;Uv>v7t-NX7x-h, -rh^x- ;utKn^r/> 
v*X:7x-k fh7^i~ JU-4,4' -t^xy-;U 
v*x:7x-k 3?SigV-X^L/V/;Uv>i:^ 
xy-;i,r^y7xy-;H4 oh S£^*#^3r 
Ste7K'j7t-xX7x-h. 3?#ily-xA<uy;uv 
>t7xy— ;uTrfcy^xy-;utt oh «£^t; 
^S«7KU^x^x-h, 3?#JSy-x#fc:KP 
^yi/ir^xy-^^fcy^xy-^tt oh 
*^^#&7K'j*x:7x--k i^<D:7xy- 
;utt oh »**t?*SJfe^u*x7x-h % (ja 
Tfc7F-rr5?s^ij7hx^x-hjf±.7xy- 
;H4 oh ^t^ti^SfluKUTh^i-ht** 

v-xri^h^p^t: x?xy-;u a <f7xy- 
;u-efc^^#^J^X7x-hs arsav-x 
^uv;uv>t2,6-^ri/uy-~;ur*fc^^SSi7K 

■J* z?x-k ^Siry-xA<LKa*y>i: 
2,6-+vby-;ur*fc^^S^7tfU7tvX^x- 
k .3?#»v— x*<tfx:7xy— ;u a 1 2,6-^v 
uy-^-cft^SfSfliTK'jT^^x-h. 5?#H 
7— x a<-t p =e tf x^xy — ;u a £ 2,6-+ v 
uy-;urfc43S#Bs#'j*x:7x--h*-c* 

[0068] 

*«8B<7)7!f J*-7t?*-H«flBllJa*l=l4. ife 

[0069] 

Uxx^;ul»l!M, #'J75K*». "M3K* 

vU=i->$Jjt. Tff iJ7xxu>x-x;HSSg, 
7KU7xxb>x;u^K^BI. 7tf'jx;u*>tt 

^U>*K^i*(AS HUB)* 7MU=-b*))\,&* 
■JU-MML 7xy-;u«BB, x7K*S/»8BSf 



phosphate etc. 
[0067] 

Concrete aromatic phosphate ester-based flame retardant 
triphenyl phosphate , tris (2 and 6 -xylyl ) phosphate , tetrakis 
(2 and 6 -xylyl ) resorcinol diphosphate , tetrakis (2 and 6 
-xylyl ) hydroquinone diphosphate , tetrakis (2 and 6 -xylyl ) - 
4, aromatic polyphosphate , aromatic ring source where 
aromatic polyphosphate , aromatic ring source where aromatic 
polyphosphate , ("aromatic polyphosphate " which is shown 
below aromatic polyphosphate which includes phenolic OH 
group andmeans both of aromatic polyphosphate which is not 
included does ) aromatic ring source which includes the 
aromatic polyphosphate , similar phenolic OH group to which 
aromatic polyphosphate , aromatic ring source to which 
aromatic polyphosphate , aromatic ring source to which 
4&apos; -biphenol diphosphate , tetra phenyl resorcinol 
diphosphate , tetra phenyl hydroquinone diphosphate , tetra 
phenyl -4, 4&apos; -biphenol diphosphate , aromatic ring 
source do not include phenolic OH group with resorcinol and 
phenol includes phenolic OH group with resorcinol and 
phenol does not include phenolic OH group with 
hydroquinone and phenol is bisphenol A and phenol is 
tetrabromobisphenol A and phenol resorcinol and 2 and 6 
-xylenol aromatic polyphosphate , aromatic ring source which 
is hydroquinone and 2, 6 -xylenol aromatic polyphosphate , 
aromatic ring source which is bisphenol A and 2 and 6 
-xylenol aromatic polyphosphate , aromatic ring source 
whichis tetrabromobisphenol A and 2 and 6 -xylenol is 
aromatic polyphosphate etc which is. 



[0068] 

To polycarbonate resin composition of this invention little 
ratio you use is possible also thefact that in other resin and 
range where objective of the this invention is not impaired 
elastomer . 

[0069] 

As this other resin , for example polyethylene terephthalate , 
polybutylene terephthalate or other polyester resin , 
polyamide resin , polyimide resin , polyetherimide resin , 
polyurethane resin , silicone resin , polyphenylene ether . 
resin , polyphenylene sulfide resin , polysulfone resin , 
polyethylene , polypropylene or other polyolefin resin , 
polystyrene resin , acrylonitrile /styrene copolymer (AS 
resin ), acrylonitrile /butadiene /styrene copolymer (ABS 
resin ), you can list the polymethacrylate resin , phenolic 
resin , epoxy resin or other resin . 
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(D*tti<*lf6*i4. 
[0070] 

MBS(^^<7U;U^^;U/XirU>/^vX>)=f 

*b>)^*A<¥lf&4i4. 
[0071] 



fe«fctfBfaa>SJiipffl*^>^-*v 

c5Lrf»&ft4#y*-#*-h»iiMij*tt 

ff^a^<7)ffl^*QbtLriN^^;£T*iiEffJ B a pl^ 
[0072] 

RLxasiaaa)7X*-/^tLfca, cot 

?W/W4*flrt«fl§-e*4. 
[0073] 

nfrjtttican*. awn. fifi. »»iti3«tL4 
««*^x(*iaiffl^jt*tffl)ic»a-e*4. 



[0070] 

In addition, you can list MBS (methyl methacrylate /styrene 
/butadiene ) rubber , MAS (methyl methacrylate /acrylonitrile 
/styrene ) rubber etc which is a elastomer of for example 
isobutylene /isoprene rubber , styrene /butadiene rubber , 
ethylene /propylene rubber , acrylic elastomer , polyester 
elastomer , polyamide elastomer , core-shell type as 
elastomer . 



[0071] 

polycarbonate resin composition of this invention is produced, 
method of option is adopted. 

As needed it can use method which mixes for example 
polycarbonate resin powder , antistatic agent , 
perfluoroalkyl sulfonic acid metal salt and desired 
additive ,with tumbler , V type blender , supermixer , Nauter 
mixer , Banbury mixer , kneading roll , extruder etc. 

In this way, after polycarbonate resin composition which is 
acquired that way or with the melt extruder once to pellet , 
with method which injection molding method , extrusion 
molding method , compression molding method or other 
usually isknown it can make molded article . 

[0072] 

At time of blend of additive , it is possible to execute with one 
step , but dividing above two steps , it is possible to execute. 

As method of one step , beforehand all resin component and 
additive blending, method of supplying to extruder . Only 
liquid starting material is a method which is filled to extruder 
cylinder directly makinguse of liquid implantation 
equipment . 

Dividing into two steps , for example beforehand in method 
which itexecutes antistatic agent and additive after blending, 
method ofblending with polycarbonate resin powder . Portion 
of polycarbonate resin powder of combination schedule and 
after after blendingfirst, in other words, diluting additive with 
polycarbonate resin powder , designating additive as master 
batch of additive , also method which blends canadopt this 
master batch and polycarbonate resin powder . 

[0073] 

polycarbonate resin composition of this invention , from fact 
that it is superior in transparency , hue , heat resistance in 
addition to antistatic property , is ideal in head lamp lens , 
illumination lamp cover , organic window glass (For vehicle 
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[0074] 

WTI=WI«lt»lfT*«Wt4&lcl»iI"r 



(l)?SSB6±1±#6(^S!ft«aSHia)S®ffifet) 



2.0mm a>j$ff2*ss®a>g®t£tn;£Sffi® 

»X*(ft)tt SM-8210 l=*U«3eLfc. 



(2)»i»«aa©**i»±ttitt(tt»»att© 

«®1gfii)[»$£8&t4] 



H£ 2.0mm (DJSJKffi^ 120 deg COSgl-ift^ 
Lfcft*«4M:: 100 B$M£ttUft*&W-jaj 
UifiJtff2ffi£ 1 913 23 deg C\ 50%lCTliSL, 



B*lfe(^)Si^— X*-$-NDH-300A 

ivc.v* 2.0mm oimmn-kitw&i&W't 

Haze $;fli|SLfc 0 



Haze lififc»flroayjS-C. ftit^ffilMS 

(4)aiAa9tt®3ntt[HaiRtt] 



W£ 2.0mm <r>ffl6W&lME.1fM%T. 120 deg 
C ©aHartT* 11 RfflfflfMU «as^o 
j£»A0 Haze £±fB(3)£p]f$0):£;£-e;il3tL 
fc. 
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and for building material ). 

Especially, as for polycarbonate resin composition of this 
invention , hue deterioration whenforming and deterioration 
of moist heat resistance fatigue property are little, are used for 
ideal from static prevention performance after dry heat 
treatment and fact that it is superior in the transparency after 
moist heat treatment , as head lamp lens . 

[0074] 

[Working Example(s)] 

Listing Working Example below, furthermore you explain 
this invention . 

Furthermore, it executed evaluation with below-mentioned 
method . 

(1) static prevention performance (surface resistance before 
dry heat treatment ) 

surface resistance of molded sheet surface of thickness 2.0mm 
was measured Toa Electronics Ltd. (DB 69-060-0192 ) make 
dueto SM-8210. 

When numerical value is small, fact that static prevention 
performance is superior is shown. 

static prevention performance after (2) dry heat treatment 
(surface resistance after dry heat treatment ) [dry heat 
resistance ] 

100 hours it kept in dryer which sets molded sheet of 
thickness 2.0mm to temperature of 120 deg C after keeping it 
adjusted molded sheet which isremoved with 1 week 23 deg 
C, 50%, measured surface resistance with method of 
theabove-mentioned (1). 

transparency of (3) molded article 

Nippon Denshoku Kogyo K.K. (DB 69-244-3708 ) make 
making use of haze meter NDH-300A, total light 
transmittance and Haze of molded sheet of thickness 2.0mm 
were measured. 

total light transmittance shows fact that extent transparency 
where numerical value is highis high. 

In addition, Haze with turbidity of molded article , shows 
factthat extent turbidity where numerical value is low is little. 

transparency after (4) moist heat treatment [moist heat 
resistance ] 

molded sheet of thickness 2.0mm 1 1 hour moist heat 
treatment was done under pressurized water vapor andinside 
tester of 1 20 deg C, Haze of molded article after 
treatingdescription above (3) with was measured with similar 
method . 
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[0075] 

22000(7K'J-7-0.7g £ 100ml (DtHb^UXC 
»tf U 20 degC-effl£Lfctttt£6<O.4O)07K 
U*-tK*-H»IB 100 MSP(a 1ST 
KKKLfc b f£#<D«®lfc±#Ji: c f£ft<D/ <- 



(b «#) 

b-i;K^v;u^>-if>x;U7^>^h7^;u^ 

( C I***) 

0.035 MSik eX(2,4-v-tert-^^;U^x-;i/)- 

^x-;u-^x-;U7txX^-fh 0.005*1:35, HJ 

7 k (2,4-5/-tert-^;U7i-;U)7hX77-<h 0.005 

SUB. f>y*fcLT/ Wi;k*)87 

^□b^X/^Tl-U^h 0.0002 M»£K£L 

fee 

[0076] 

2ft 315 deg C ©fttt-e, H£ 2mra <D 50mm 
KSLfc. 

*fc, 1-5 ®**«*y»fc**i«i© 

[0077] 
[Si] 



[0075] 

In polycarbonate resin lOOparts by weight (acomponent ) of 
molecular weight 22000 (specific viscosity which melted 
polymer 0.7g in methylene chloride of 100 ml , measuredwith 
20 deg C 0, 40) which is produced from [Working Example 
1-5, Comparative Example 1-5 ] bisphenol A and phosgene 
by interfacial polymerization method , antistatic agent of 
bcomponent which is statedbelow and quantity which states 
perfluoroalkylsulfonic acid metal salt of ccomponent in the 
Table 1 and Table 2 it combines, 

(bcomponent ) 

b-l;dodecylbenzene sulfonic acid tetra butyl phosphonium 

b-2;dodecylbenzene sulfonic acid tributyl mono octyl 
phosphonium 

(ccomponent ) 

c-l;potassium perfluorobutane sulfonate salt 

Furthermore, Bayer Ltd. make Macrolex violet 0.0002parts by 
weight was combined as other component , the tetrakis (2 and 
4 -di-t-butyl phenyl ) -biphenylene di phosphonite 0.035parts 
by weight , bis (2 and 4 -di-t-butyl phenyl ) -phenyl -phenyl 
phosphonite 0.005parts by weight , tris as (2 and 4 -di-t-butyl 
phenyl ) phosphite 0.005parts by weight , blueing agent . 



[0076] 

After mixing polycarbonate resin composition which it 
acquires with blender , melt mixing itdid making use of 
vented type single screw extruder and acquired pellet . 

pellet which it acquires with injection molding machine , with 
condition of the cylinder temperature 315 deg C, 50 mm 
square sheet and measurement sample of thickness 2mm it 
. formed. 

Each evaluation result of molded sheet which it acquires was 
shown in Table 1 and Table 2 . 

In addition, head lamp lens was drawn up making use of 
respective pellet which is acquired, in accordance with 
publicly known method from composition of the Working 
Example 1-5. 

As for these head lamp lens , external appearance such as 
static prevention performance retention , hue , transparency 
was satisfactory. 

[0077] 

[Table 1] 
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&fa&2 


MM 




mm* 








too 


100 


100 


100 


100 






b-1 (SftSU) 

b-2 ( « ) 


2.5 


2.5 


2.6 


2.5 


2.5 






c-1 (Mtt) 


0.05 


0.1 


0.2 


0.05 


0.1 








5X10" 


4X10 ,Z 


7X10" 


3X10" 


1X10" 








7x10" 


2x10 ,a 


6x10" 


ixio" 


7x10" 




(mm 




88.8 


88.9 


88.9 


88.5 


88.5 






HazeC%) 


0.2 


0.3 


0.3 


0.3 


0.3 






Haze(X) 


2.7 


2.9 


3.2 


3.2 


3.8 
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[»2] 



[0078] 
[Table 2] 
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mm 


mm 
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100 


100 


100 


100 


m 




b- 1 (IfifiP) 

b-2 ( « ) 




2.5 


2.5 


2.5 






cm 


c-1 (Itt) 








1 


1.5 








>10" 


7X10 13 


2X10" 


3X10" 


3X10 16 








>10" 


ex io M 


8X10 13 


4X10 13 


>10 ,a 




(3)awi* 




89.5 


88.7 


88.6 


28.3 


30.3 






Haze(X)' 


0.2 


0.4 


0.5 


84 


87 




(4)»SM£ 


HazeW 


0.2 


S3 


68 


88 


92 \ 



[0079] 

*a-wa*frT(att«ffl)icj3i+*awtt3i< 



[0079] 

[Effects of the Invention] 

Because transparency where antistatic property polycarbonate 
resin composition of this invention is superior in the retention 
of static prevention performance after static prevention 
performance and dry heat treatment transparency , hue , 
formation heat resistance of molded article without 
decreasing, furthermore in (moist heat treatment ) under the 
high temperature *high humidity condition is satisfactory, 
quite it is useful in especially head lamp lens application . 
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jKUXt-jK*- h«llfil:BIRi5tjBi't1Mt3WSPl£"*-4 

iO^v^ Wt % tggtt#ffifU;:&ftJ:7./b*y®£ 

o#B?#j&a,r ft <i>iift . irtt>i>wg&x-*htivr 
&%<tiizit. mmmmizmmai. m&mm 

[0044] zvmxm^t>tim&mmmit ix 
a. ^mmmzpK (m^m^m^mmm.) sr 
ftr>&«%m&&fomz btihw. z<7)tpx°i>m 

LV^pK(0iEffl{±4-7 s L<(i4. 5-5. 

5 X% ft . 4 JM±0 w«8lliffljSiftwBHtS3&%'t r 

[0045] jyfcWWi. HlWfcii**lltttfl:£»*>+ 

t<«ffl$nft . frfritfrtfyMit&m^m*.*!^ 
>m.^mt . ±mmmRmcomm t» < *nt r* 



Mtt, bUHi 1 0 omM.mznix 0 . 

0005- 1**515. JffiKfciO. 001-0. 5S 
S3. iOffiKJiO. 005-0. 2S*gi5<7)®il 

xmmztih. 

[0046] *wm%'m±iitfv hm^ 
®.fmizit % mmiz&tf i^&^T^n^mit 
m±i-& tzMz. o ym&%m*t vy- h 7 x j 

-/WR39SH*«ffl-f ft £ ft . f ^3W» 

yigfc ixfztib wx-XT-frmmf t> tit . 

[0047] gffcttfc: 'J y&gSSffli: LTtt. b U 7 x 

x^a7r^< y^?w;7i-;^X7r 
-f y^y7'nb , ;l/ ; E77x-WX7r'f h. t7 
7'f^y7i-l^7r^ ^zJf^Wy x.~)V 
*X7t-{ t/^^f^y7x-;^X7r'f 
hUX(2, 4-y-te r t -7'^7x-/W) ^7. 
7r-fh. f'7(2, 6-y-tert-7'f^-4- 

^f^7x-;H ^y^xy^y 1 — )V : J-fcz.7y4 

V, 2, 2-^^-U-yt'T. (4, 6-^-t e r t-7 
f^7x-ik) ^f;W5^7T^ t*7 (y-)V7 
s.-)V) ^xy^'J h-;l^y^7T'f t"7 
(2, 4-y-tert-7'f;l/7x-;H ^X'J 
7U h-;l/y^7r^ y'XfT'J/K^xy^ 

[0048] hU7"f-;U*77x-b, bUXf-y^T. 

7x-h, hy>f;m7x-h, hy7x-M7s 

7x-b. y7xXM7^yJft^^7x- 
y7f;^7x-h, y^^fi^7x-f, 
*M V 70 hVI/*7. 7 x - h „ 

[0049] Th7*A (2, 4-5/- i s o-7°ah° 
;W7x-7l/) -4,4' -h^x-l/yy^^t^ 
b> rb^^fX (2, 4-y-n-7Wx-;H - 
4, 4' -t*7x-l>y s J*X*i-4 b, Tb^^fT. 

(2, 4-iV-tert-7'f-;b7x-;M -4, 4' 
-b'7x-l/yy*X*^h, f (2, 4- 

iV'-t e r t-7f-;l/7x— )V) -4, 3' -b'7x— 
VyVibXifilrA K xb^^fX (2, 4-y-te r 
t-7*f;U7x-/M -3, 3' -t'7x-l/yy*x 
*^b,rb5^(2, 6-^-i so-rotVP 
7x-/H -4, 4' -b'7x-l/yy*X*Wh, 
f-b7 :3 r7(2, 6-^-n-7*f^7x- ;b) -4, 
4' -t'7x-uyy^*W b. y-hy^X ( 2, 

6- y-tert-7fli'7x^)-4, 4' -t'7 
x-^yiV'*7*^-f b. fb7^ (2, 6-v-t 
ert-W7i-JH-4, 3' -V7 x-Uy : J 
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1 o o 5 9 ] <y v h y ry-zwRTtt . 2 - ( 2 - 1 
H y- 5 - ^ f-/P7 x ) ^y v HJ TV- ;k 

2- (2-tFDJfy-5-tert-^f^7x- 
IV) ^yVMITV-/k 2- (2-tHn^fy-3, 

5 - s;P7 x -/p) 7 x ryi^yy h y ry-/k 

2 - ( 2-t e r t-7*f-^-5-P< 

f^7x-;H -s-^nn^y/hyry-yk 2, 

2" -^P-yt'7. [4- ( 1. 1, 3, 

fvpy^/p) - 6- (2N-oy>ury-;i/-2- 

W 7x7-/1-] . 2- (2-tKn#S/-3, 5- 
y-tert -7>/P7x-/P) h U TV-;U, 

2- ( 2-tKDdfi/-3, e r t -7>/U 

7i-;H -5-^no<yy'hUTV'-;k 2- (2 

-tFoJfy-3, 5-y-tert-7i^7x- 

;u) ^yy*hury-;k 2- (2-t k 0=^-5- 
t e rt-t7f^7x-^) <yy> ury-;K 2 

- (2-tKnJfy-5-te r t-7f;k7x-;H 
<yyh>J7V-;k 2- ( 2-t Fo*i/-4-*7 

h^y7x-;H ^yVhyrv-zk 2, 2' -.Xf- 
i/y t'7 ( 4 - 7 5;i/- 6 -^yy b y TY-tvy x- 
;p) . 2, 2' -p-7x-i/yt'x(i, 3-^yy 

ttWy-A—Xy) . 2- [2-t h'n^-3- 
(3, 4, 5, 6-f^7bKn7^K$K^f;H 

- 5 ->f^7x-/p] <y v h D TY-)Vtfmft> 
fu dtL4>^m^$) ft ^12 2 SOhcOii^lT'ffl^ I) i 
fc#T'#ft. ^ft^MTOJc0teffl*(2, jjf'j*- 

MUM 1 0 OSMJtWLT 0.01 ~ 2fi*g)5 

[0060] *mi<n#v#-#*- hosmm&fc 
jfl-rs£ fiv-^yrmt. #y#-#* 

- h fflliJ©gfl.o3lfeift * jH-ffcft t^rSS-c* ft . ttfc 

[0061] *^Bjtc*3(ti»7/p-^ y^mcomma, 

#*?iL<, 0. 5-2. 5ppmA«J:i)#4U\tt 

[0062] y?m IX . ^ 

-f x/lyftcOV ? a !✓ >y 7 X ^ 1/ >y h B V Y ftO 

h y rv-^y/w- r l smwmf £*lft . 

[0063] *fMB*>* , J bffllSffllSHJt 



-/PAWtfy^-tf*- bMiWL IWBiiyHm. 

-SUlhflUttS £ i: tfXt* ft . 
[0064] ^Wt>'Noyy-ft;b'X7x7-^A^-K 
U *- hffijUUSHPJtt , r h 5 7nqE t'7> 7 x J - 
/UAOsKU YWmm. fhyfu^xy 

x 7 A 1 7 x 7 A i: O^fi^ D^7— 

[0065] IWCtiiUmi. y'7x-;W 
)V*y-3, 3' -^7.;^y^^U^A. i/'7x- 
^x;^y-3-7;i/^y|t^'j7A s 2, 4, 5-b 
U^PDKy-tfyxyl/^y^NU^A, 2, 4, 5- 
h'J7nn'sy-tr>7>;^y^U , 7A. h'7. (2,6 
-y7'at-4-^Sil/7x^) 'jy^U^A, f 

7. (4-7 $/U7x-;u) yy^-T-hUv^. t'7. (p 
-h;nyx;^y) -fSWJW. t'7 (y7x- 

n/U yK) a 5 y f 7 ( 2 , 4 , 6 - h y 7 
nt7x-;K yy»^y»>A. t'7 (2, 4-y/n 
t7x-;K yy^y^A, fx (4-7ot7x- 
)V) yy^y/A. y^x-^yy^uw, y'7 
x-^yyiiyhy^A, j*rvtimirhV*?J»ibt 

IWJW, ^ WK» t- b U A & ft ^ Ji;fr 

yyA^T'feft. 

[0066] ^flsWfcApyyfl^fSSiy /»xxt^ 

MiWM. h'j7(2, 4, 6-hyyo^7x- 

il/J^x-h, by7(2, 4-y7'a^7x^ 
;P)*X7x-h, b'J7 (4-7n^7x-;P) *7 

7x-m-i)5. 

[0067] ^ffrWtC^WJ VlXXf/HWJ 

(2. by 7x^-*77x-k byx(2, 6-^fy 
y;i/) *77x-K fh5^ (2, 6-^f^y;U) 
ixyvi^yy^77x — K rh5#7. (2, 6-^y 
y;k t Hndf7yy'*77x-b. xh^^r^ (2, 
6-*isV)U) -4, 4' -t'7x7-;^7x- 
fb7 7x-/H/7';l'yyy^7x-h 1 fh5 
7x-/l'bb"a^7yy*X7x-h 1 fN57x- )V 
-A, 4' -t'7x/-;^'ta7x-b. f^V- 

xfrW>y y t?x 7-;ye$> 07x7 -;Hto hs 
^^M^'J^7x-h. 5T#g?7-7#U 
7>yy i: 7 x 7-;i/-cft 0 7 x 7-;H40 Hlltt; 
fmf'J^7x-h, ffiv-x^h h'pdfyy 
k 7 x 7 -;yc& 0 7 x 7 -;H4 O HS£-£ * =5rv ^# 
Se^y*77x-h. R«<07x7-;HtOH36Sr*tf 

^#)^^ y *7 7 x - h , ( jaTfcsK* r ^#)^^ y * 

77x-hj (2. 7x7-;H40HS^^#^y 

^77x-bk^^^rV^#^y*77x-hc7)M7T 
&S*tftiOk-rft ) ^#iSV-7^f77x7-;l/ 
Ak7x7-;P-C?>ft^ : #^y*X7x-h, ^=#^ 
y-7^r b 7^0^ t'7 7 x 7 -/PA i7x y-ivx 
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hZ>3rmm#V *77 x- b . filV-X^>y>y 
V12, 6-^^UJ-^Thi,^m^V^X7 x- 
K 7T#iS7-7#t Yv*Jyt 2, b-^sVJ- 

>vx% &3rmmx 'j^7x-h, ^#^y-x^'t'x 

-;l/Ai:2, b-^yV J-)V^foh^WkX x )*^~? 

[0068] #?&bjwj b mmmmsiz 
^mmx-^m^mmti zthx-zz, 

[0069] frfrlMcommt LXli. piUtftf'Jxf- 
vyrvy^v-h. tf? U 7> b- yr 1^7 7 l^-b If o 
^Ux^r^fll, *'J7$ b'tfli. 4? !M 5 KfflJB, 
^'Jx-fMSh'ffi> *'y^7>«, y'J3- 
jKU7x-uyx-f;HSJ!S. tfU7xxuy 

yrnt'uy^KU^i^ * y$Ii s #V*i-)/>m 
81. 7?Un-by^/.*?-uy&fi-£# (ASM 
II) . 77 Unx by /b/77^xy/7f-yy;ttSi|- 
ft (ABSgJH) . ^U^^^Ulz-btWi. 7x7- 

[0 0 7 0] 4fc, x57b-?-kLT!2, Witf-TV 

bV-, 37yi;H^X7^b7-tS)SMBS (7- 
7 7 'J /US* f-/b/7-f b- y/7'7 vX y ) n'A , MA 
S ( 7 7 7 U ;HM i-JU/7 7 U n_ b y U 
y) ^A^W^iiS. 

[007 1 ] bSjflii&J&fljSrl! 

*^;P*y|f^*!StJJ:ima<oaaraSi|*, 7y75 

VS7Vy7'-. 777-S* 

[0072] smiflWw^y HfcftfcoTtt, -kpb-c 
lUg L T t, J: v , ZgWJJLkfcfltrt £f & LT t «k 

i mssmyvy h was wcfttt-r 

a. flutr. fe^^t^mKihiykisWj^yvyh' 

L£f£. iK'J b®M; W- k 7Vy 
77)*^ . KlH^tf U # - b W V? 7-0- 



#y hmsawy-x-im ixmtmwx 
*- vmm^y-^y^yYth-$immmx'% * . 

[0073] *»W>jKU*-#*- W«»i, 

iO. ^yH^yruyx, mt^a-, «wsxr? 
£v-§mm®<r)Mwmzmi& z. t , ^ h 5 y 

[0074] 

( 1 ) ^mroitttig (f^yiBfi^affiffitn:) 

jjs 2 . 0 m m<7)m&WL$m<Dmmm.m:mww8aM 
(m mm-82 1 ofciOM^W;. *«**'hSv^ 

{5 WWffiihttlfcWftMr V 1 !> i k SrSrf . 

( 2 ) ^MSf^^«Kihtttg (msm®mw& 

fit) CW^Sfttt] 

W$ 2 . 0 mm«l^ 1 2 0'C«l:ifU^ 

»Mi>f tc 1 0 0 mmm 1 . mm 0 in Lt^mm 

1»2 3°C, 5 0%tTPSL. ±E ( 1 ) coumiz 

( 3 ) J» D p<7)}§BJltt 

B*mfe («c) SSK-X*-7-NDH-3 0 0A£ffl 
V^T,JI$2. 0mm«S^fill)S$^Haz 

ifcffia%W5k1SD#^&V><r k Sr^rt. 

( 4 ) aeKdoatftoa^tt cwasKitt] 

2 . 0 mmOjS®«*JnE*IKaT, 1 2 O'COliS 

mf^t 1 1 «ml &mmfcm&p)H a z 

e fcJJE ( 3 ) 

[0075] Jt«0Hl~5] t*X7x 

y-^Aii^xT-'y^^^sfi^tiOSiS^^^ 

^4220 00 (jKUV-O. 7gSl00ml«fift 

7^i/yaff»t. 20xrt«SLfcajHafc&*o. 4 

0 ) C0*f'j MSfli 1 0 Ofi*95 ( a^) 

t, J2lT(=K«tfcbjfi«^)flWI8Sjfc»li: cjR^'C- 
7/M-n7/k$ y7;P* yK^JSJg5:a 1 *3 «k^2 1 

(b*») 

b-1 ; HT^^y-tfy^^y^f-b^Xf-y^X 
*x»7^ 

b - 2 ; H fy/Kyt7^W y^ b U 7'f-;^ 7^" 
7f-^7*xr7A 
(c^) 

c - 1 ; rt-7)V*u7?V*)V*VWtfl U ^Aifi 
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S&fc* MVf&ttillX. Thy** (2, 4-S/-t 
ert-/fyl/7x-;l') -t'7i-l/yy^;t;W 
bO. 0 3 saBSK t'^. ( 2, 4-y-tert-y 

0 0 5fifi95, h'J*(2, 4-y-tert-7f^ 
7i-/H *X7r^bO. 0O5Sfi93. 7>--^y 
j^Ji:LTAMx;u (ft) tt^aw ?zjU*U >, 
bO. 00 0 2*fiSPSrffi-^LJt, 
[0076] #^to-KU MSIifi^ifti* 7" 



#<?><l^^«0#IP»MSr^ 1 *$ J:tm 2 ICS L 
[0077] 

[Hi] 











£ffiffl2 


£&#J3 








3^ 




100 


100 


100 


100 


100 






b - 1 CS&tt) 

h-2 ( « ) 


2.5 


2.5 


2.5 


2.5 


2.b 






c - 1 (SfiSP) 


0.05 


0.1 


0.2 


0.05 


0.1 




<1>5?«R£±1SI£ 




5X10 12 


4X10 12 


7X10" 


3M10 12 


1 x 10 12 




<2)£&fc#£|fcjtte1fc 




7X10 13 


2X10' 3 


6X10 1Z 


1 xio 13 


7X10 ,Z 








88.S 


88.9 


88.9 


S8.5 


88.5 






Haze(%) 


02 


0.3 


0.3 


0.3 


0.3 




(4)3tf?3j&1* 


Haze(%) 


2.7 


2.9 


3.2 


3.2 


3.8 



[0078] [H2] 













JtttftO 


ttl«l4 










100 


100 


100 


100 


100 






b - 1 (IMS) 

b - 2 ( " ) 




2.5 


2.5 


2.5 








c-i tmmm 








1 


1.5 




(DflMSIUS* 




>10 1B 


7x10 13 


2 xio 13 


3x10 n 


3X10 16 








>10 1B 


8 XIO 14 


8X10 13 


4 x 10 13 


>10 ,e 


i?is 






89.5 


88.7 


88.8 


?8.3 


30.3 






HbzbW' 


0.2 


0.4 


0.5 


84 


87 






Haze(%) 


0.2 


$3 


58 


89 


92 



[0079] 

-t=sr<. »«i»±ttfiEtj xxmmmm^ 



5 yXM(:fc^t»t*lt&s. 



F^-A(##) 2K009 CG4 EE03 

4F071 AA50 AC14 AC15 AE16 ABO 
.AF34 AF38 AF45 AH07 BA01 
BB05 BC03 
4J002 CG001 CG011 CG021 EV257 
EW176 FD050 FD060 FD090 
FD106 FD107 FD130 FD160 
GP01 



